In vitro and in vivo evaluation of carbamazepine-loaded enteric microparticles.
The objective of the study was to prepare and evaluate carbamazepine-loaded enteric microparticles produced by a novel coacervation method. An aqueous polymeric stabilizer solution was added to an organic carbamazepine/Eudragit L100-55 solution. Water, which is a non-solvent for the drug and the enteric polymer, caused phase separation and the formation of coacervate droplets. These droplets hardened into microparticles upon further addition of the aqueous phase. The microparticles were characterized with respect to particle size distribution, morphology, encapsulation efficiency, yield, physical state and physical stability of the drug, wettability, in vitro release and in vivo bioavailability. Microparticles with a smooth surface and dense structure were obtained with high encapsulation efficiency (>85%) and yield (>90%). The drug was in a non-crystalline state in the matrix and physically stable for 5 months at room temperature. Under sink conditions, the drug dissolution rate from the microparticles was significantly enhanced compared to the physical mixture and to the pure drug; the release profile of the microparticles was stable after 5 months. Under non-sink conditions, an unstable supersaturated solution of carbamazepine was obtained from microparticles with the subsequent formation of needle-shaped crystals. The high surface area and good wettability of the microparticles, the non-crystalline state of the drug in the matrix and the fast dissolution rate contributed to a significantly enhanced oral bioavailability from the microparticles when compared to the physical mixture.